**Abstract**

Brain histamine regulates the important physiological functions including sleep-wake cycles acting as a neurotransmitter. Although neurotransmitter concentration in the synaptic clefts is strictly regulated by the clearance systems, the mechanisms of histamine clearance remained almost unclear. Our previous studies have demonstrated that histamine *N*-methyltransferase (HNMT), a histamine-metabolizing enzyme, was important for histamine clearance *in vitro*. Thus, in order to clarify the importance of HNMT *in vivo*, we analyzed HNMT deficient mice in this study.

First, we revealed that the histamine content in the brain lysate of HNMT KO was 6 times as abundant as that of WT, confirming that HNMT was essential for histamine clearance in the brain. Next, most of Hnmt KO was wounded in home cages, suggesting the high aggression in Hnmt KO. We confirmed the high aggressive behaviors of Hnmt KO in the resident-intruder test and aggressive biting behaviors test. The aggressive behaviors of Hnmt KO in the resident-intruder test were significantly decreased by the pretreatment with a H2 antagonist zolantidine but not with a H1 antagonist pyrilamine, indicating that excessive H2 activation led to the high aggressive behaviors. In addition, the locomotor activities significantly decreased in Hnmt KO. Because histamine is known to the key molecule for the wakefulness, we suggested that abnormal histamine concentration disrupted the sleep-wake cycles leading to the decrease of locomotor activity. The sleep analysis has elucidated that a prolonged waking time of KO in light period with extended sleep time in dark period, implying that high brain histamine induced by Hnmt deficiency prolonged the wakefulness in light period. These results indicated that Hnmt might contribute to the regulation of aggression and sleep-wake cycles in mice through the maintaining for the histamine concentration and histaminergic neuronal activities.
